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(57) Abstract: A computer Aided Design (CAD) tool is configured as an add on tool for an architectural design system, such as 
AutoCAD, to form an integrated design tool for designing various building systems, such as fire detection and alarm. The integrated 
design tool facilitates the design of fire detection and alarm systems for buildings without the need to duplicate any of the architectural 
designs. By configuring the system as an add-on tool, various problems associated with known design tools configured as stand alone 
CAD systems are avoided. One important feature of the invention is that the system is configured to automatically generate riser 
diagrams as well as eliminate a number of manual tasks normally associated with the system. Thus, the system in accordance with 
the present invention not only avoids duplication of the architectural drawings but facilitates the entire fire protection design for a 
building. 
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INTEGRATED COMPUTER AIDED DESIGN TOOL 

COMPUTER APPENDIX 
[0001] This application includes a Computer Listing Appendix on compact disc, 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a Computer Aided Drafting (CAD) tool 
and more particularly to a CAD tool that is adapted to be integrated into a known CAD 
system used for architectural design, such as the AutoCad system, in order to provide 
increased functionality of the architectural CAD system and specifically to facilitate the 
design of various building systems, such as a fire detection and alarm system, and 
enable the building system design to be incorporated on architectural drawings 
prepared by way of the architectural CAD system and additionally automate many 
aspects of the overall system design. 
2. Description of the Prior Art 

[0003] Various computer aided design systems are known. For example, 
computer aided fire protection systems are generally known in the art. Such fire 
protection systems fall into two categories: fire detection and alarm systems and fire 
protection sprinkler system. For example, U.S. Patent No. 6,131,077; 5,227,983 and 
5,557,537 relate to a stand alone CAD fire protection sprinkler system which 
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automatically routes various conduit systems, such as pipes, conduits and the like. The 
system disclosed in the '077 patent can be used for automatic layout, for example, of a 
fire protection sprinkler system, lighting system, HVAC system as well as various other 
systems. Unfortunately, the fire protection system disclosed in the '077 patent is 
configured as a stand alone CAD system. Since the fire protection design is normally 
layered on top of architectural floor plans, the architectural details of the building must 
be incorporated into the stand alone CAD system disclosed in the '077 patent. In 
situations where the architectural drawings have been done on another CAD system, 
the architectural details must be duplicated in the fire protection CAD system. 
[0004] Computer aided fire detection and alarm systems are also known. For 
example, M.E.P. CAD, Inc. provides a computer aided fire detection and alarm system, 
known as AlarmCad (http/www.alarmcad.com). The AlarmCad system is also a stand 
alone CAD system. Although the AlarmCAD system allows for import and export of 
AutoCAD drawings, there are several problems with the AlarmCAD system. First, the 
AlarmCad system is configured as a stand alone CAD system, thus making it relatively 
expensive. Second, import of AutoCAD drawings into the AlarmCAD (or any other CAD 
system for that matter) is not perfect. Thus, once the drawings have been imported, the 
user will likely need to edit the drawings, which can be time consuming and 
cumbersome. Third, since the AlarmCAD system is a stand alone system, a user must 
be familiar with two CAD systems; AutoCAD and AlarmCAD. Fourth, the AlarmCAD 
stand alone system may not be compatible with later updates of AutoCAD and may not 
be able to emulate later revisions for several reasons. One reason is that newer 
implementations of AutoCAD are likely proprietary, thus resulting in corresponding 
updated versions of AlarmCAD lagging behind updated versions of the AutoCAD 
system. Another reason is that the updated versions of AutoCAD may be protected by 
Intellectual Property rights preventing the AlarmCAD stand alone CAD system from 
emulating the new changes in the AutoCAD system. 

2 
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[0005] In order to avoid the problems mentioned above, one known system has 
been developed and Is configured as an add on tool for a extremely well known 
architectural computer aided drafting system, known as AutoCad. This add on tool is 
disclosed in U.S. Patent No. 4,885,694. The add on tool, disclosed in the '694 patent, 
enables various devices, such as fire protection equipment, to be located on layout 
drawings that were originally created using the AutoCad system. As is known in the art, 
AutoCad is probably the most popular CAD system for architectural design. Thus, 
drawings that have been created in the AutoCad system need not be duplicated and 
may be simply imported into the AutoCAD system which incorporates the add on tool. 
Moreover, the problems mentioned above associated with stand alone CAD systems 
are avoided. The system disclosed in the '694 patent allows the various devices, such 
as fire detection and alarm devices, to be easily located on layout drawings. The 
system automatically inventories all of the fire protection equipment and creates a bill of 
material as well as a labor and material estimate. However, the system disclosed in the 
'694 patent still requires many of the tedious tasks normally performed in connection 
with a fire detection and alarm system to be formed manually, thus making the use of 
the fire protection add on tool disclosed in the '694 patent tedious. Thus, there is a 
need for a design tool which not only eliminates duplication of architectural drawings 
and avoid the problems associated with updates of the AutoCAD design system but 
also facilitates the fire protection design. 

SUMMARY OF THE INVENTION 
[0006] Briefly, the present invention relates to a Computer Aided Design (CAD) 
tool, configured as an add on tool for an architectural design CAD system, such as 
AutoCAD, to form an integrated design tool for designing various building systems, such 
as fire detection and alarm. The integrated design tool facilitates the design of, for 
example, a fire detection and alarm system, for a building without the need to duplicate 
any of the architectural designs. By configuring the system as an add-on tool, various 
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problems associated with known design tools configured as stand alone CAD systems 
are avoided. In one embodiment of the invention, the integrated design tool 
incorporates a fire protection icon for fire detection and alarm devices located, for 
example, on the AutoCAD task bar. This icon is provided with click and place 
functionality. In order to place a piece of equipment, for example, fire detection and 
alarm equipment, on the floor plan, the user simply clicks on the icon and places it at 
the desired location. In addition, the integrated design tool automates many of the 
tedious tasks normally associated with the rest of the overall system design. For 
example, one important feature of the invention is that the system is configured to 
automatically generate riser diagrams as well as eliminate a number of manual tasks 
normally associated with the system. Thus, the system in accordance with the present 
invention not only avoids duplication of the architectural drawings but facilitates the 
entire fire protection design for a building. 

DESCRIPTION OF THE DRAWINGS 
[0007] These and other advantages of the present invention will be readily 
understood with reference to the following specification and attached drawings wherein: 
[0008] FIGS. 1-30 illustrate exemplary screen shots which demonstrate the 
functionality and use of the integrated fire detection and alarm system design tool in 
accordance with the present invention. 

[0009] FIGS. 31-58 illustrate additional exemplary screen shots which further 
demonstrates the functionality and use of the present invention. 

DETAILED DESCRIPTION 
[001 0] The present invention relates to a Computer Aided Drafting (CAD) tool for 
designing various systems, such as fire detection and alarm systems. Although the 
invention is described and illustrated with respect to a fire detection and alarm system, 
the breadth of the invention is applicable to various building systems, for example, low 
voltage systems, such as security systems, CCTV systems, as well as higher voltage 
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systems, such as lighting systems, electrical systems, and virtually any system which 
incorporates conduit, electrical or fluid, between devices. The design tool in accordance 
with the present invention is configured as an add on tool for an existing architectural 
design CAD system, such as AutoCAD, which facilitates the design of, for example, the 
fire detection and alarm system, for a building within the AutoCad environment. By 
configuring the system as an add on tool, duplication of architectural drawings is thus 
eliminated. In addition, the system in accordance with the present invention facilitates 
the design of the balance of the system design by way of a click and place function 
allows fire detection and alarm devices, for example, to be added to the architectural 
floor plans by clicking and placing icons in the desired location on the floor plan. In 
accordance with other features of the invention, the system automates many of the 
other tedious tasks normally associated with designing a fire detection and alarm 
system for a building. These tasks include: 

• Linking of floor plan drawings. In the creation of a complete, for example, fire 
detection and alarm system design, multiple floor plan drawings are required. After the 
individual drawings have been created the design tool in accordance with the present 
invention simply links the drawings updating references to each other and correcting 
any conflicts. 

• Automatic creation of ris er drawings . The system automatically creates riser 
drawings from the floor plan. 

• Automatic creation of poin t to point drawings . Point to point wiring diagrams are 
automatically created. 

• Automatic creation of co ntrol equipment drawing s. The integrated design tool 
creates detailed control equipment drawings. 

• Creation of control equipm ent programming databases . Most fire alarm control 
equipment is microprocessor based and requires that it be programmed to accommodate 
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the devices connected to it by way of a system wiring network. The integrated design 
tool automatically creates the required control equipment programming database. 

• Creation of reports . The integrated design tool automatically creates various 
reports as well as makes calculations for circuit loading, voltage drop decibel loss and 
tabulates wire and conduit lengths for material ordering purposes as well as the quantity 
of devices and material for labor estimating. 

• Creation of technical manuals . The integrated design tool automatically creates 
technical manual by assembling pertinent catalog and data sheets stored in a user 
database. 

• Automation of drawing tasks . Tasks that have been performed manually 
historically are automatically performed by the integrated tool. Some examples of these 
tasks include placement on drawings of fire alarm device information, such as device 
sequence number and circuit number. Another example relates to manual entry of wire 
fill information. 

• Capture of design information during drawing preparation . Conventionally, the 
design of fire alarm and other low voltage systems is done during drawing preparation. 
This information is known to be transferred by manual means by other project 
documents and to the system software configuration. The add on design tool captures 
the design information as it is placed on the drawing, thereby reducing or eliminating the 
need for manually counting the devices, measuring distances and totaling these 
quantities during project activities. For example, the traditional method for generating a 
bill of materials and purchasing the equipment is done by counting devices and panels 
on the drawings and entering them on handwritten or electronic spread sheet. 

• Linking design documentation to other project activities . This feature allows the 
integrated add on design tool to import field changes back on to the design documents. 
For example, changes to the system software made on the spot to accommodate 
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changes In the as built conditions can be imported back into the integrated fire 
protection design tool to automate the corresponding drawing changes. 

• Linking multiple unrelat ed electronic drawing files into a cohesive drawing sea 
Although AutoCAD and other computer aided design software provides the ability to 
prepare project drawings in a related manner, most project drawings are prepared as 
separate, unrelated files. For example, high rise building drawings are prepared as 
individual floor plan drawings. The integrated fire detection and alarm design tool 
provides a facility to build a list of these project drawings and other facilities and identify 
them as a single project. For example, a fire alarm circuit that is connected to smoke 
detectors on multiple floors must have sequence numbers on one floor drawing that do 
not duplicate the sequence numbers on another floor drawing. Another example is that 
the project that has a separate circuit of smoke detectors. The circuit numbers must be 
coordinated such that there is no duplication. Although the drawings continue to exist 
as separate files, the integrated fire protection system coordinates circuit and device 
sequences to avoid conflict and duplication. 

[001 1] FIGS. 1 -58 illustrate examples of how the integrated fire protection design 
tool can be used to facilitate the design of a fire detection and alarm system. The 
computer appendix provides an exemplary implementation of this tool for an exemplary 
fire detection and alarm system. 

[0012] Obviously, many modifications and variations of the present invention are 
possible in light of the above teachings. Thus, it is to be understood that, within the 
scope of the appended claims, the invention may be practiced otherwise than as 
specifically described above. 
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CLAIMS 

1 : A Computer Aided Drafting (CAD) tool comprising: 



an interface for enabling said CAD tool to added on to an existinq CAD 
program; said interface configured to selectively enable riser diagrams to be 
automatically generated from existing layout drawings created in said existing 
cad programs. ** 
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By Choosing "Define Project Device 
| List", the following screen appeals to 
! assist the user in setting up a new 
; project or revising an existing one. 
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When any Autocad drawing belonging to r 
; this project is opened, the device types 
I selected for the Project Device List 
! appear on a dockable toolbar with 
; flyouts. 



Autocad Tooltips provide the user the 
specifications for the selected device 
type. 
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After selecting the device from the flyout 
buttons, the user places the device 
symbol at the desired location on the 
drawing. The symbol Is now a 
DesignQuik Free Device 
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I From the menu, the user chooses to connect 
; DesignQutk Free Devices. 
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After a few mouse clicks, the DesignQuik Free 
; Devices have become DesignQuiK Connected 
; Devices. 
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Device circuit numbers, addresses, and other 
I information have been placed adjacent to the 
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In just minutes, the entire drawing Is complete. All 
. clrcujtanti sjgyence jQymbeis.^lrc fill, £aceway_, 
; routing and much o^erinformatiori has been 
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' All the circuits present on each drawing are graphically 
• represented here. Selecting a strobe circuit causes the 
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the appropriate report for the circuit type selected Is 
generated. 

•Voltage drop calcs for NAC circuits 
■DB loss calcs for speaker circuits 



The report is generated in Microsoft Excel format 
Customizable for your needs. 
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Introduction 

DesignQuik®-FA is a tool that links fire alarm system design with document preparation. It assists the 
user with speedy preparation of fire alarm system floor plans using AutoCAD version 2002 or higher. 
DesignQuik® uses the information from the floor plans to generate other critical submittal documents 
such as riser diagrams, voltage drop calculations, and system bills of material. 

The following easy steps are used to develop complete system documentation: 

1. Start DesignQuik® software 

2. Define the project 

2.1. Project name 

2.2. List project floor plan files (.dwg files) and set relative elevations 

3. Prepare floor plans using AutoCAD 

3.1. Select fire alarm devices from a user-defined database 

3.2. Place devices on the floor plan. 

3.3. Connect devices by simple mouse click. 

4. Request documents by mouse click 

4.1. Floor plans 

4.2. Riser diagram 

4.3. Panel diagram 

4.4. Voltage and decibel drop calculations 

4.5. Equipment list/bill of material 

Detailed instruction follow this page. Go to Next Page 
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The "Project Name" dialog box will be displayed. Type the project name and click OK, 




Open drawing 



The screen display will now look like the figure below. Now add a floor plan drawing to the project 
drawing list by clicking on the "Add" button. 
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The screen will show the following display. From this screen, it is possible to browse your files and 
select a drawing to add to the project list. To browse, use the pull down arrow shown below. 
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Click on the drawing you wish to add to the list, then click the "Open" button. The following screen 
will be displayed, with the drawing added to the project list. 
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1 . Prepare floor plans using AutoCAD 

In order to begin working on a floor plan, open the drawing by selecting it from the drawing list and 
clicking on the "Open Drawing" button. 
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Open drawing 



AutoCAD will automatically start and the drawing will be opened. In addition to the regular menu 
items, a "DesignQuik" menu item will be present at the top of the screen. 
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DesignQuik® will automatically start AutoCAD and open the drawing. Notice that there is a special 
menu item for DesignQuik® functions. 
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The DesignQuik® Project Wizard will automatically start AutoCAD and open the drawing. Notice that 
there is a special menu item for DesignQuik® functions, and toolbars with slide out buttons docked on 
the right and floating in the model space. 
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j 

The floating toolbar can be dragged and docked. Each toolbar button represents a DesignQuik 
command. Each toolbar button on the side toolbar represents a fire alarm device from the Project 
Device List. 
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To get started placing the fire alarm system on the floor plan, click on the DesignQuik® menu and 
select "Device Placement". A submenu will present the devices from the Project Device List for 
selection and placement Alternatively, you may select from the toolbars on the right (see next slide) 
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The toolbars offer a quick, easy alternative to using the menu for selecting and placing items. Hold the 
mouse cursor over the toolbar and hold down the left mouse button to view the "slide out" toolbar 
buttons. While continuing to hold down the left mouse button, slide the mouse cursor over the 
individual toolbar buttons to view the specific devices for selection. Note that the tooltip text displays 
the device and certain useful characteristics for quick, accurate selection. 
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Select the first device, as prompted in the Command line. Connect devices must begin with a Circuit 
Origin or a previously connected device. 
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A dialog box will appear to offer options for circuit shape. Since the first device is a speaker strobe, the 
software will automatically choose speaker and strobe circuits for connection to the device. Click OK to 
select a Curve shape wireway. 
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A curve wireway connects the FACP to the first device. The Wiretext displays the circuits in the 
wireway. Hie device circuit and sequence numbers axe displayed, for the strobe and the speaker. The 
speaker wattage and the strobe candela output are also displayed. In the command line, the user is 
prompted to select the next device for connection. 
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When the second device is selected for connection, the dialog box appears again. By selection of the 
proper radio button, the user is allowed to either connect the next speaker to the same circuit, or to 
"pull" a new circuit from the FACP (Circuit Origin) to the second device. For this example, choose 
"Add device to the circuit". Also, a curve wireway shape will be selected. 
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Once the speaker circuit is selected, another dialog box is used to select the connection of the strobe. If 
OK is clicked now, a new strobe circuit will be created through the same wireway as Speaker Circuit 
001. 
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Now change the context for the radio buttons, to see other options. Use the pull-down text box and 
select Strobe Circuit 1 as shown. 




J> 4 
o'g§;l 



■ # & Gt , * <fe a <f ! « 1 © © ft * -s ic- ♦ * Q? <gfc 



sccoilt! f:t< i'.'^'. i. ill 



FACP 



' •' St robe 001-001 • SpkrOOl - 001 y Strobe*-* 

% Efcu' / : i 

~\ . . 75 Cd t.00. watts 75 Cd , 




Select Diet* {NACBlrabeH 
(* Add device 



Select V/hov 

r / . 

r Create a new Circuit along the same pafo horn Cteu&Origm <~ . R 

£L_J _ 



li<J lLt>': 



Model M&BSMSMEMi 



(Press ESC" or ENTER to enit, or right-click to display shortcut menu. 
Command: DQUIK_Connect Device 
Select First Device: 

Select Next Device. . — . — - - - 



FIG. 49A 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/033912 



♦ : .'4 



58/73 



PCT/US2004/009456 



f 0/951 mt 

9456 J ^ I Ml § 



.0 A 



o ss J 
□ 

r oj 
o a 

r- 1 ft'j 
o 

© r 
a 



^lecTN*^ Stroiro circuity .1^,1. k . ^ S 



SdcciCictrf juACfitobeM fit "ri SefetVAewayTypt 

r Owe o <vew Gtcut okxvj the jamo po?h fiom C«a*!0«pn f . 




Model jlSEB g ireggfl^ 



11U 



Pxosc ESC 01 ENTER to exit 01 i»ght-click to display shortcut uenu 
Co»tiaad DQUIK_CatmectD*vice 
Select First Device 
Select Next Device 



7V c<j ws.t< 



SHAP GRJD 0RTHO POLAR OSMAP 0 TRACK LWT I MODEL 



i 



SUBSTITUTE SHEET (RULE 26) 



RG. 49B 



WO 2005/033912 



59/73 



10/551 

PCT/US2004/009456 



|Pievi.ous.Page| [Next Page] [Return To BeginnjiigJ 



The radio buttons now include a choice to add the second device to Strobe Circuit 1. 
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The strobe and speaker circuit connection methods are now complete, so the connection is made. The 
Command Line prompts the user to continue by selecting another device for connection. At any time, 
the user can cancel the Connect Devices command by right click of the mouse or with the <Escape> 
key. 
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The entire circuit of devices may be connected without exiting the Connect Devices command. 
Alternatively, the command may be canceled after connection of any device, then the Connect Devices 
command can be re-entered, and connection resumed by clicking on the LAST CONNECTED device, 
then the next FREE DEVICE, etc. 
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Now to include an addressable smoke detector in the system. The software automatically will choose a 
Signaling Line Circuit (SLC) for connecting this device. The user has the option of routing the SLC 
directly from the FACP in its own wireway, or through the existing wireway. For this example, the SLC 
will be routed through the existing wireway. 
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